Topology of O-linked N-acetylglucosamine in murine lymphocytes.
A unique form of protein glycosylation in which N-acetylglucosamine monosaccharides are O-glycosidically linked to serine or threonine residues (O-GlcNAc) was initially reported in studies that used purified bovine milk galactosyltransferase to exogenously probe living populations of murine lymphocytes. However, in this same study, detergent latency experiments surprisingly indicated that unlike other known forms of protein glycosylation, O-GlcNAc-modified proteins occur predominantly intracellularly. Since we now know that as little as 5% lysis could have accounted for the putative cell surface O-GlcNAc seen in these earlier studies, and also in the light of recent data on the subcellular localization of the O-GlcNAc glycosyltransferase(s), we decided to critically reexamine the topology and polypeptide distribution of O-GlcNAc in primary cultures of murine lymphocytes that were prepared using improved cell selection techniques that do not involve complement-mediated lysis for cell enrichment. We have also examined two well-characterized T cell hybridoma lines. Under these highly stringent conditions of cell viability, we were unable to detect O-GlcNAc bearing proteins on the cell surfaces of any of these cell types. Also, O-GlcNAc was found on a similar subset of proteins in all of the various lymphocyte cell types. These data suggest that O-GLcNAc is highly restricted to the cytoplasmic/nucleoplasmic compartment of the cell and is found on a similar subset of nuclear and cytoplasmic proteins in functionally different types of lymphocytes.